Optical observations of the dark Gamma-Ray Burst GRB 000210 by Gorosabel, J et al.



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2 Gorosabel et al.
2 Observations
We obtained optical observations with the 2.56-m Nordic Optical Telescope
(NOT) and the 1.54D starting 12.4 hours and 16 hours after the burst, respec-
tively. The NOT observations were carried out with HIRAC and at the 1.54D
with the DFOSC instrument. Table 1 displays the observing log.
Table 1. List of the observations obtained with NOT and 1.54D Telescopes.
Date 2000(UT) Filter Exposure Time Seeing Telescope
Feb. 10.88 - 10.90 R 3x300 1.2 NOT
Feb. 11.03 - 11.08 R 10x300 1.6 1.54D
Feb. 14.02 - 14.03 R 600 1.9 1.54D
May 5.42 - 5.44 R 2x600 2.3 1.54D
Aug. 22.29 - 22.41 R 7x900 2.2 1.54D
Aug. 23.23 - 23.29 R 5x900 2.3 1.54D
Aug. 24.23 - 24.30 R 4x900 3.0 1.54D
Aug. 26.29 - 26.43 V 9x900 1.5 1.54D
Aug. 27.21 - 27.24 I 2x900 1.4 1.54D
Aug. 28.21 - 28.24 I 2x1200 1.4 1.54D
Aug. 29.21 - 29.30 I 7x1200 1.1 1.54D
Aug. 30.22 - 30.24 I 1200 1.1 1.54D
Aug. 31.21 - 31.24 B 2x1200 1.5 1.54D
The observations carried out in August improved the previous position re-
















with an uncertainty of 1
00
[7]. This position is fully consistent with the im-
proved Chandra X-ray circle position [5] (see Fig 1). The rst images taken at
NOT were not deep enough to detect the object. A comparison of the co-added
R-band image taken on Aug 22.29{ 24.30 UT with the R-band image taken 16
hours after the burst gives a magnitude dierence of 0.03  0.30 mag. There-
fore, the object remains constant in brightness within the photometric errors.
We derive a magnitude of R = 23.5  0.2 for the object.
3 Conclusion
Although the object is very faint in our images its appearance is not stellar.
The photo-proles shows an object slightly elongated in the North-East direc-
tion with an angular extension of 1.5
00
. The angular size in the orthogonal
direction (North-West) is limited by the seeing (1.1
00
in our best images). The
object did not change in brightness since the rst detection carried out just 16
hours after the burst. GRB 000210 appears to be one of the best candidates to
study the problem of the \dark burst", resembling GRB 970828. It would be
extremely important to perform deep optical/IR observations aimed to deter-
mine the redshift, the spectral energy distribution and the morphology of this
enigmatic object.
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Fig. 1. The gure shows a blow up of the co-added R-band image taken on Aug 22.29{
24.30 UT. The plot shows the position of the improved Chandra X-ray circle [5] and
the optical candidate [7].
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